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Using the shape parameters for the 3D bone surfaces of the two groups,
the characteristic differences between the groups are estimated using
Linear Discriminant Analysis (LDA), which ﬁnds the vector that best
separates the groups. The shape differences were visualized by moving
between the means of the groups along the discriminant vector. Permu-
tation tests were used to determine the signiﬁcance of the separation
between the groups. For a large number of permutations the examples
were randomly labelled as progressors or non-progressors. The statis-
tical distance normalized by variance (the true Mahalanobis distance)
between the group means was compared with a distribution taken from
the permutation tests and reported as a p value.
Results: The p-value can be understood as the probability that a vector
at least as discriminating could have occurred by chance. The p-value for
the tibial vector was 0.03, and for the femur was 0.01, indicating that the
vectors chosen were genuinely discriminating.
These vectors can be visualized, and are illustrated in Figures 1 to 3.
Changes were observed in the medial tibial plateau, the lateral tibial
plateau, the patellofemoral joint, and the articulating surface of the femoral
condyles.
Figure 1. Visualization of vector from progression group to non-
progression group on the femur bone. To illustrate changes, outline from
“No-progression” is projected onto “Progression”. Progression group is
characterized by wider patella-femoral joint, wider notch and differing
angle of femur which articulates with tibia.
Figure 2. Visualization of vector on the medial tibial plateau. To illustrate
changes, outline from “No-progression” is projected onto “Progression”.
Progression group is characterized by ﬂatter surface and forms less of
a dish shape than the non-progression group. This may denote a less
stable joint within the progression group.
Figure 3. Visualization of vector on the lateral tibial plateau. In the
progression group, the lateral condyle slopes down towards the lateral
edge of the tibia. This may also help to create a knee joint which is less
stable than that within the non-progression group.
Conclusions: Statistical models were able to demonstrate signiﬁcant
3D shape differences in the tibia and femur between the groups. These
results were produced on comparatively small datasets, and it is important
to repeat this work using larger datasets, and different methods of
measuring progression to conﬁrm the results.
Statistical modelling of shape provides a useful tool for hypothesis gen-
eration, and can be used on other groups to study OA progression. For
example, the method could be used to compare subjects with and without
pain, or who progress based on K/L or WOMAC scores.
A32 PROTECTIVE ABILITIES OF INTERLEUKIN-10 IN CASE OF
BLOOD-INDUCED JOINT DAMAGE
N.W. Jansen, J.A. Van Roon, G. Roosendaal, J.W. Bijlsma, F.P. Lafeber.
University Medical Center Utrecht, Utrecht, NETHERLANDS
Purpose: Joint bleeds occur frequently in patients suffering from
haemophilia or can occur as a consequence of joint trauma. Even a
limited number of bleeds has been demonstrated to lead to severe
joint damage in time. With respect to the mechanisms of blood induced
joint damage, we have demonstrated that monocytes/macrophages within
the mononuclear cell population together with the red blood cells as
present in blood are responsible for the irreversible inhibition of car-
tilage matrix synthesis. Small amounts of Il-1 that are produced by
activated monocytes/macrophages increase the production of hydrogen
peroxide (H2O2) by chondrocytes. The hydrogen peroxide reacts with
haemoglobin-derived iron from damaged and phagocytosed red blood
cells, which results in the formation of hydroxyl radicals in the vicinity
of chondrocytes. This leads to chondrocyte apoptosis and with that
the irreversible inhibition of cartilage matrix synthesis. In this study, we
investigated whether the immunoregulatory cytokine interleukin-10 (Il-10)
can prevent or limit this blood-induced joint damage.
Methods: Healthy human articular cartilage tissue explants were cultured
in the presence or absence of 50% v/v blood for 4 days, followed by
a recovery period of 12 days. Il-10 was added in 1 or 10 ng/ml. Also
cartilage and synovium in case of haemophilic arthropathy (frequently
exposed to blood in vivo over a long period of time), obtained at joint
replacement surgery, was cultured in the presence of Il-10 (10 ng/ml).
The effect on cartilage matrix proteoglycan synthesis, -release, and -
content were determined as well as the Il-1b and TNFa production by the
synovium.
Results: Il-10 was able to prevent the decrease in proteoglycan syn-
thesis and the increase in proteoglycan release of cartilage exposed
to blood dose dependently (p< 0.05). As a consequence, the decrease
in proteoglycan content after blood exposure could be prevented dose
dependently (p< 0.05). With 10 ng/ml Il-10, which is still a low dose for
local therapeutic treatment, at least 50% reduction in adverse effects
was observed (p< 0.05). The signiﬁcantly disturbed matrix turnover of
haemophilic cartilage improved upon addition of Il-10 and also the pro-
duction of Il-1b and TNFa by haemophilic synovium decreased in the
presence of Il-10 (all p< 0.05).
Conclusions: The present results show that interleukin-10 prevents the
direct harmful effects of blood on articular cartilage and has a ben-
eﬁcial effect on the matrix turnover of haemophilic cartilage and pro-
inﬂammatory cytokine production by haemophilic synovium. Therefore,
although Il-10 was not effective in systemic treatment of rheumatoid
arthritis, it might be worthwhile to test Il-10 in more detail as a therapeutic
option for local treatment of joint haemorrhages, to prevent joint damage
in time.
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Purpose: Macrophages might play an important role in the development
of osteoarthritis (OA) for they can produce a large variety of enzymes
and pro-inﬂammatory cytokines. These mediators are known to have
pathogenic and destructive effects on all joint tissues. Thus evaluation
of macrophage action may provide essential information about etiology
as well as progression rate of osteoarthritis. Once active, macrophages
abundantly express the functional form of the folate-receptor-beta (FR-b),
which binds the vitamin folic acid with high afﬁnity. By targeting the FR-b
using radioactive labeled folic acid, one can image macrophage activity
in-vivo in real-time. The purpose of this study is to image and monitor
macrophage activity in experimental OA.
